in December 2012 to synthesize ongoing hospital-to-home transition work, discuss goals, and develop a plan to centralize transition information in the future. STARNet participants consisted of experts in the field of pediatric hospital medicine quality improvement and research, and included physicians and key stakeholders from hospital groups, private payers, as well as representatives from current transition collaboratives. In this report, we (1) review the current knowledge regarding hospital-to-home transitions; (2) outline the challenges of measuring and reducing readmissions; and (3) highlight research gaps and list potential measures for transition quality. STARNet met with the support of the American Academy of Pediatrics' Quality Improvement Innovation Networks and the Section on Hospital Medicine.
Current research and quality improvement efforts to optimize transitions of care for children to and from the hospital are fragmented in part because of a lack of evidence base and standardization of outcomes. Despite national attention to the subject and a large number of quality improvement activities in pediatric transitions, clear evidence for specific drivers of pediatric readmissions is limited. Although researchers continue to define the "who" and "why" of preventable pediatric admissions, several large collaboratives have embarked on efforts to improve care transitions and reduce readmissions Q:5 (Table 1) . With a goal of improving inpatient to outpatient transitions, many individual institutions have established pediatric readmission teams by using a value proposition derived from adult populations. [1] [2] [3] Whether these initiatives will be successful in improving hospital transition and reducing readmissions remains unclear in the absence of a well-defined pediatric research model. Quality improvement leaders working on hospital to home transitions of care within the American Academy of Pediatrics' (AAP) Quality Improvement Innovation Networks identified the need to address many of these issues based on the current state of research. With the support of the Quality Improvement Innovation Networks and the
Q:6
Section on Hospital Medicine, they convened this expert panel to begin synthesizing existing work and coordinating future work. The Seamless Transitions and (Re) admissions Network (STARNet) met in December 2012. STARNet participants consisted of experts in the field of pediatric hospital medicine quality improvement and research, and included physicians and key stakeholders from the Children's Hospital Association, private payers, representatives from the current transition collaboratives, and key national groups. The goal of this meeting was to synthesize ongoing hospital-to-home transition work, discuss goals of the STARNet organization, and develop a plan to centralize transition information for the use of clinicians, researchers, and quality improvement projects in the future. This report summarizes the discussions of the STARNet meeting. The objectives of this report are to (1) review the current knowledge regarding hospital-to-home transitions; (2) outline the challenges of measuring and reducing readmissions; and (3) highlight research gaps and potential measures for transition quality.
CURRENT KNOWLEDGE REGARDING PEDIATRIC HOSPITAL-TO-HOME TRANSITIONS
Care transitions are "a set of actions designed to ensure the coordination and continuity of health care as patients transfer between different locations or different levels of care within the same location." 4 Examples of pediatric transitions include the following: home to primary care provider (PCP), PCP to subspecialist, PCP to emergency department (ED), ED to hospital, and hospital to home. The transition between the hospital and the outpatient setting can be complex given the shared responsibility between inpatient providers, outpatient providers, the child, and their caregiver(s). Effective communication, care coordination, contingency planning, and family engagement are all key components of care transition quality. Certain populations of children require additional transitional support because of medial complexity.
Communication
Written communication between care providers at hospital discharge is often inconsistent, untimely, lacking in essential information, and includes excessive nonessential information for both pediatric and adult patients. [5] [6] [7] These breakdowns can introduce the risk of adverse outcomes. 8 Researchers have identified essential informational elements for written discharge communication for both PCPs and hospitalists. 6, 9 In particular, Quality Improvement researchers from the Value in Pediatrics Network found that PCPs identify changes in medical management, follow-up appointments, and pending laboratory results as important components of discharge communication. 10 Inpatient to outpatient verbal hand off may decrease readmission-related resource utilization in certain adult populations, 11 but this remains an understudied component of hospital to home transitions. Other frameworks and recommendations for the transition process improvement include shared care plans for complex children, conditionspecific discharge bundles, and defining discharge timing, but more implementation work is needed. [12] [13] [14] Care Coordination/Contingency Planning Care coordination is the "deliberate organization of patient care activities between two or more participants… to facilitate the appropriate delivery of health care services." 15 Care coordination is a fundamental tenet of successful transition. Assigning an individual or team responsibility for the inpatient to home transition can decrease pediatric readmission or ED use after discharge. 16 
Family Engagement
Although the transfer of health care information at hospital discharge is critical for pediatric patients, it is only 1 small part of the transition process. The family also plays a key role in the transition. During a hospital stay, a team of nurses, physicians, pharmacists, respiratory therapists, and parents/ caregivers provide care. However, at discharge the burden of daily care as well as assessment of clinical status becomes the sole responsibility of the parent/caregiver under the guidance of their outpatient medical providers. The transition to home with a child with complex medical needs is often a very stressful change for parents. 17, 18 Involving parents in the transition process increases their ability and confidence to care for their child. 19 Identification of parents who are uncomfortable with discharge could allow for mitigation before hospital discharge. 20, 21 Finally, family discharge preparation should be tailored to level of English language proficiency (with appropriate translation when appropriate) and health literacy. 22, 23 Family-centered care (FCC) promotes partnership with families by using the principles of information sharing, respect and honoring differences, partnership and collaboration, negotiation, and care in the context of the family and community. 24 FCC in both the inpatient and outpatient setting may aid the hospital to home transition. The principles of FCC have been adopted readily in the pediatric inpatient setting through familycentered rounds allowing for family input on discharge goals, timing, and outpatient arrangements. 25 Additionally, FCC in the PCP office decreases unmet health care needs related to transitions and offers families opportunity for shared decision-making. 24 One uninvestigated yet potential use of FCC is the inclusion of the patient/ caregiver in the discharge communication from the inpatient to outpatient care team. This approach would allow for shared decisionmaking between health care providers and the family; shared decision-making can help families feel less conflicted about treatment options. 26 Family engagement in discharge processes may also lead to innovations around utilization of technology for after discharge care such as texting check-ins or telehealth. 
Children With Medical Complexity
Finally, children with chronic conditions may be most vulnerable to suboptimal hospital to home transitions because they use the health care system more frequently and require more complex care coordination. 27 Miscommunication between caregivers in the home has led to medication errors in children with chronic conditions. 28 The AAP Council on Children With Disabilities published a report on children with complex needs and home care that [37] [38] [39] seeks to optimize transitions to develop safe, reliable, and efficient hand-offs within the inpatient setting. These concepts could be applied and investigated in hospital to home transition.
CHALLENGES OF MEASURING AND REDUCING READMISSIONS
Readmission is a key measure in current Centers for Medicare and Medicaid Services Medicare reimbursement policy. Attention was given to this metric because of high readmission rates for adults with certain conditions, such as congestive heart failure, pneumonia, and after acute myocardial infarction. [40] [41] [42] [43] [44] Pediatric readmission rates for a variety of conditions have only recently become widely available. [45] [46] [47] Overall these rates tend to be lower than those seen in adults. Furthermore, the conditions leading to frequent adult readmission are different than those that result in pediatric readmissions. 46 The relationship between pediatric readmission and quality of care is unclear. For example, in 1 study of pediatric readmission, higher readmission rates were observed in states with higher overall care quality scores. 48 Another study revealed the documentation of a PCP follow-up plan at discharge was associated with an increase in 30-day readmission rates for pediatric patients. 49 Despite the unclear relationship between pediatric readmission and hospital quality, pediatric readmissions have recently been added to Medicaid reimbursement policies in several states, including Texas, Illinois, and New York. [50] [51] [52] [53] [54] Superficially, readmission rates seem to be a straightforward quality metric that is easy to measure. However, several methods exist to calculate pediatric readmission rates. "All cause" readmission rates include both planned and unplanned readmissions. A more specific focus on unplanned readmissions requires either excluding readmissions based on certain diagnosis and procedure codes 46, 55 56 Unfortunately, the current methods to identify unplanned and potentially preventable readmissions rely on expert opinion and have not been formally validated. Therefore, researchers, improvement scientists, and policy makers must weigh the pros and cons of each method to measure pediatric readmission.
Due to the lower overall pediatric readmission rates compared with adults, researchers and improvement scientists must be aware of the challenges of studying broad interventions applied to all hospitalized patients. In addition to the challenge of identifying the most appropriate measure of readmission, sample size considerations are important for each environment. As a consequence many existing discharge studies are underpowered to detect a change in readmission. 16 For readmission reduction quality improvement projects, the challenge is having enough readmission events across each subgroup or substrata to learn rapidly if improvement interventions are having their desired effect. 57 For institutions with limited resources, interventions might best be targeted to those children who are at highest risk of readmission.
Certain populations of children have been identified as having higher risk of readmission. At 1 hospital, children with neurologic and oncologic diagnoses comprised the largest groups of patients with short-term readmissions. 47 Nationally, the highest rates of 30-day readmission occurred in children with neoplasms. 46 When looking over a longer span of time, the highest 365-day rehospitalization rates take place among a small percentage of children with neuromuscular conditions and technology dependence. 58 This group accounts for 3% of patients seen at children's hospitals but 20% of all admissions and 25% of all hospital charges. 58 Although the preventability of these hospitalizations is not completely known, readmissions in children with episodic chronic, single lifelong chronic, or multiple and complex clinical risk groups were deemed "more likely preventable" 25% of the time. 59 Thus, greatest impact on pediatric readmissions may be achieved through a focus on developing interventions to reduce readmissions for children with specific complex conditions. Inpatient factors, outpatient factors, and previous health care utilization may be important for determining who is at risk for pediatric readmission. We present a conceptual model of factors contributing to pediatric readmission based on the STARNet discussions and existing literature (Fig 1) . In the outpatient arena, a child's underlying disease process may be a key factor in readmission risk given higher readmission rates for certain conditions and in children with multiple chronic conditions. 46, 58, 60 The patient/families' ability to care for disease is dependent on outpatient supports, including financial resources. 61, 62 Ability to care for disease is also related to medical complexity, knowledge, and access to outpatient care. 63, 64 In the inpatient realm, discharge processes and clinical status likely play a role in readmission. 16, 65 In particular, a caregiver report of lack of discharge readiness has been associated with readmission risk. 21 Additionally, in adults impaired functional status at discharge is associated with readmission. 66 Finally, markers of previous health care utilization, although not direct risk factors, may be useful in trying to identify which children are at risk for readmission. 58, 60, 67 The evidence base for the link between care transition redesign and readmission is drawn primarily from the adult medical literature. In a systematic review of studies of adult readmission interventions, no single intervention was found to be effective in reducing 30-day readmission rates. 68 However, some intervention bundles have shown to be effective in reducing readmissions in adults. [69] [70] [71] In particular, the complex discharges that involve multiple interventions to support patient self-care are most effective. 72 For pediatric populations, a systematic review of discharge interventions suggests inpatient tailoring and education with teachback with postdischarge support may prevent subsequent utilization. 16 Preventability of pediatric readmissions is a topic of uncertainty and debate. At a single tertiary care center, 20% of readmissions were rated as preventable on a 5-point Likert preventability scale. 59 Readmissions after surgical procedures were more likely preventable than readmissions after medical hospitalizations. Readmissions for central venous catheter infections or ventriculoperitoneal shunt malfunctions (8.5% of the total sample) were considered more likely to be preventable, both of which occurred in patients with underlying serious chronic illnesses. In a second study, readmission after and related to care on a pediatric hospital medicine service was examined. A 14-point classification system was used to classify readmissions into 1 of 3 groups: physician-related, caregiverrelated, or disease-related. Preventable readmissions, defined as admissions with at least 1 physician or caregiver-related reason for readmission, comprised 25% of all readmissions. 73 The relative importance of the parent/child/health care provider relationships, the role of the discharging hospital, and the outpatient environment on readmission risk remains unclear.
FIGURE 1
Factors influencing readmission risk of a pediatric patient. Blue circles represent outpatient factors and underlying disease processes. Green circles represent previous health care utilization. Yellow circles represent factors during the hospitalization. 45 There is much still to be learned about how the discharge process should be reconstructed to improve outcomes such as medication adherence, trust in providers, and patient-centered disease management. Further assessment is also needed to identify if and how avoidance of a return to ED or hospital setting results in resource savings versus resource reallocation.
READMISSION RESEARCH GAPS
Transitions are an important aspect of care for all hospitalized children. Using readmission as a metric of successful transition has inherent challenges. Future research in the pediatric readmission realm should focus on the following:
• Reasons for readmissions, factors that contributed to the readmission, attribution of these causal factors, and potential to mitigate these factors to reduce preventable readmission.
• The variability in readmission rates attributable to the discharging hospital and further understanding how much the quality of hospital care affects readmission in pediatric populations.
• Understanding which patients are at high risk for readmission, and recognizing that the relative infrequency of readmission requires enrollment of large numbers of children in interventional studies of readmission prevention.
MEASURES OF HOSPITAL-TO-HOME TRANSITION
The ultimate goal of transition research must be to ensure the highest quality patient care and prevent harm that can result from poor transitions of care. Given the gaps in understanding pediatric readmission, we propose several other potential measures of hospitalto-home transition (Table 2) . These hospital-to-home outcome measures require further study for feasibility, measurement reliability and validity, and effectiveness in preventing harm. Once transition outcome measures are established, interventions to optimize transitions should be further evaluated with a rigorous approach by using quality improvement research methods. Measures may reflect health care utilization, medication adherence/safety, caregiver perspectives, and other aspects of transitions.
NEXT STEPS FOR STARNET
This first STARNet meeting offered an opportunity to analyze and synthesize much of the latest, ongoing research and quality improvement work relevant to transitions in care from hospital-to-home. STARNet was envisioned to serve as the nexus for pediatric hospital-to-home transitions work. Many other overlapping domains in health care are relevant to discussions about pediatric transition-related work, including but not limited to care coordination with the primary care medical home, patient-centered outcomes, and national payment reform interests. We have therefore begun to engage primary care pediatricians, family members, payers, and pediatric-toadult transition experts in an effort to build a broader multistakeholder group that will create a more expansive strategy for improving all pediatric transitions of care, between any 2 points in the health care system. Once convened, this steering committee would work to coordinate a shared national agenda, potentially serving to develop a clearinghouse for transition resources, integrate front-line clinical, research, and quality improvement work, and/or secure funding for sustainability. In the same manner that patient care fragmented across settings is inadequate, an uncoordinated change agenda for pediatric transitions falls short of our potential to transform the system. STARNet aspires to break down barriers between transitionrelated work with the goal of seamless transitions for our children and high value care. Clear and mutually agreed upon transition agendas are paramount to this effort. 
